A N 


ORIGINAL ESSAY 4 


ANIMAL MOTION: 


IN WHICH 


THE INSTRUMENT THEREOF, ITS DE- 
FINITION, AND MODE OF 
OPERATING, 


ARE MINUTELY TREATED UPON. 


a. 


BY #»v## ##+* NEC CULLENIUS NEC BRUNONIUS, . 


Nullius addictus jurare in verba magiſtri.— 
HOR. 


PHILADELPHIA: 


1792. 


K 

£ Q 

4 

29 
＋ 

1 
; 
. 
5 
z 
F 
1 
1 


n 


SO” > I TINS AY £9 
— 8 WN 
1 — * 


PREFACE. 


br is acquainted in any 
degree with medicine, cannot be 
ignorant that the doctrine of animal moti- 
on is the baſis upon which the ſtructure of 
a true theory of phyſic muſt be laid: and 
as every doctrine upon that ſubject, hither- 
to publiſhed, 1s both incomplete and incon- 
ceivable, the theory of phyſic muſt be in- 
complete alſo. 15 
Where is the theory, in which, before 
you have read one half of it, you have not 
reached a vacuum or what is of little more 
conſequence ? 
At preſent, I believe, there are but three 
doctrines which divide the ſentiments of 
American practitioners, and, no doubt, 
each of theſe have truths in them that will 
lor ever remain: but, when we view either 
of them for complete ſyſtems, ſyſtems to 
extend ad infinitum in diſeaſes (which a 
true theory would do) they fall far ſhort. 
Reaſon and experience are the teſts of 


ſound doctrine: let us fee how they anſwer 
with the preſent, 


In 


1 P RE F A CE. 


— FFF 


In the humoral pathology we find di dis 
eaſes cured without altering the fluids: 

In the Cullenian practice we find fevers 
remaining after the ſurface is relaxed, and 
the patient bathed in ſweat; and in ac- 
counting for the proximate cauſe, an effect, 
a ſet of ſymptoms, are uſurped for an agent. 
And in the Brunonian elements, elements 
drawn from the nutrition of vegetables, to 
account for irregular vital actions, we find 
a groſſer abſurdity; diſeaſes attributed to 
exceſs of ſtimuli, where there are none add- 
ed; and again, diſeaſes attributed to debi- 
lity, when ſtimulants augment them, —— 
Under fuch' circumſtances: as theſe, I think 
an attempt upon a fubject of ſuch import- 
ance ſhould be pardoned, and examined b 
* candid: nn and ee JE 
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eſſay, it will be neceſſary to lay that 
out in a manner ſuitable to the purpoſe: in 
doing this I ſhall not trouble the reader 
with ſyſtems of anatomy or phyſiology. 
With reſpect to the ſubſtance of the bo- 
d 41 
1 There are parts, which, from their 
ſolidity or fluidity, admit of only paſſive 
motion: as the bones, tendons, blood, &c. 
II. There are parts, which, from being 


a mere congeries of particles, or from their 


fibres being very ſhort, and running equal- 
ly in every direction, or, when otherwiſe, 
being too denſe, admit of only flight con- 
traction or tenſion: as the brain, cutis, li- 
gatures, &c. 


III. There 


„ 
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S the human body is the object of this 


1 


II. There are arts that haye long U 
ple, Quit öbres, re Jg n oft TG 50 
that art not very | 90 0 
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mation! a the muſclés in general. 5 - 

This divifion reſpects the body clear, of 
life and animation; ebe next, W t in 
ade ſate, Tin "hich! thele : are. = 
af) lte the former: ; ag 4-8 7 
It may be conſidered as a common 
ge ee the ſame u ee of 
un 


ot, and che degree c of foli dity depend- 


Tn g Ur on the quantity « of water in it, and 
wk degree of heat afforded. It 3 having a 
terdericy/ to extend to an Acme, bounded by 
ihereafeq reſiſtance and deſiſting extenſion. 

V., It. may be confidered as a moveable, 
vital body „capable of contraction, with 
relaxation, an effect, without the aſſiſtance 
of a animal power, the will, ſimilar to 
Whit? is obſerved in thoſe extraordinary 
Faire, vulgarly called ſenſitive; performed 
by tlie Thſtrumentality of? a vital principle, 
movetiby various material; powers. 

VI. It may be e Mo animate; 
Hating 2 fou ditfaſed throy hour: it, which 


As pon. very ſuitable” me; wm; and. ma- 
ny parts a are ufidet. the influence of the mil | 
one of the anima power F. which, by, the 
ifkrumtehtality of the aal Trinci gde pro- 
OS intended effects, and not t without 


it; 
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1 ei \ theſe very parts, , w naſe. actions 


Oelek to tlie | e Wi ill, are. lat le to, be. ex⸗ 
80 eck contrary, to the. intention, and, conſe- 
quently without the alfiſtance, of the will; 
but ſuch” motions | are irregular, ;; In; ſome 
parts a combination of voluntary and in- 
voluntary motions takes place; however, 


the former conſtitute the ordinary, andthe 


latter the extraordinary motions; The 


arts that are required for motion, in the 
a dune &conomy,, : are only capable of be- 
ins "acted" upon, when furniſhed, with, a 
f or element (as has been already 


We ch which yet awhile I ſhall. term 
vita 


totally different from the animal 5 


priveiple, called. the mind * or ſoul. 


he actions of the different parts 95 the 


body would be in proportion to the quan- 
tity 4" the vital element they are, capable of 
containing, and the quantity tranſmitted to 
them, were they equally ſuitable; but they 
are not. The duantity a part is capable of 
containing may be termed its capacity; 
which I ſhall endeavour to aſcertain. 

As laxity always decapacitates a part for 
moxion, 1 none of the. Aimulating 
powers b withdrawn, it is but fair to, PP 
4515 a tes t a Part f de on on Hang „ 


| wh 5115107 FJ De 5 34" 353+] © y ** 


11 
 F Theſe have hitherto been greatly confounded. 


ns” * 
1 
= 
. » ok 
w RD — 2 a” 
bs — — — 


© 
„— — —— 
—_ oe 
— 


— —— wm Aa” — 


- * * * * 
Rr 


49} 


chene and, on the other hand, as parts 


which become hard and earthy, by parting 


with their moiſture and ſofter particles, loſe 


their irritability; a further concluſion may 


be made, that a ſoftneſs and delicacy are 


neceſſary: to complete the capacity. 

Hence, the more compact and delicate, 
the greater the Capacity, 

But as the motion of parts depends upon 
their being condenſed, it follows, that the 
more denſe, the leſs capable: by this means 
many parts, that contain the moſt vital 
principle, have nothing more than a little 
tenſion or compactneſs produced in them: 
this 15 the caſe with the blood, - brain, 
ner ves, ce. 9 
The quantity of vital principle erwin 
ed to a part depends upon the quantity of 


flimulus it receives; and this depends not 


only upon the abfolute quantity and degree 
of power in the ſtimulus, but alſo upon the 
N of the part to receive a ſtimulus. 
The more delicate parts are uſually ſcreen- 
e by the leſs" delicate covering them; hence 
the friore open, the nearer the application 
of any Power may be made to the parts 
char contain moſt vital principle. From 


this it is plain (rich what! has been ſaid) 


chat parts capable '6f much action are ca- 
pable of receiving much ſtimulus and that 


openneſs or laxity Cones a part to fe- 
ccive 


C4 ) 


ceive ſtimuli: and as motion exhauſts the 


vital principle, thoſe parts eaſieſt put in 
motion, Which are thoſe. of the moſt ſup- 


pleneſs and delicacy, muſt be the moſt ſuſ- 


— Har and hence it follows, that delicacy 
and openneſs or laxity combined furnith the 


completeſt capacity for receiving the effect 


of ſtimuli, 
Theſe things being oromiſed, and having 
therein conſidered che vital principle as the 


inſtrument of all animal motion, it now 
becomes neceſſary to define it. 


* 
. 
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DEFINITION. 


I principle of attraction, which, when. 


in intimate unity with any ſubſtance, pro- 
duces and is the cauſe of its ſolidity, when 
paſſed through bodies in an inſufficient 
quantity to alter their conſtitution (in which 
caſe 1 it cannot enter into union) producing 
an active contraction of them, provided 
they are ſufficiently flexible to yield to;the 
force of attraction exerted, and their denne 
ty do not forbid farther approximation. 
Although this principle or element ig op- 
Polite 1 in effect to fire, yet it is very amular 
with reſpect to its ſtates and laws of gpera- 
. and as I ſhall, often call in the 1; ws of 
ke n deins more explored and 
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evident, to elucidate the former, I wiſh that 
the fimilarity may be early attended to. 
Thus then as one is the cauſe of fluidity, 


the other is the cauſe of ſolidity, and in 


theſe ſtates both of them conceal many of 
their properties: 

Both of them, in the above ſtates of in- 
timate unity, are capable of being ſeparated 
from that ſtare, the one by the other, and 
then they diſcover more of their properties; 
then paſſed thro' bodies under the circum- 
ſtances mentioned in the definition, produc- 
ing action; one contraction, the other re- 

ulſion. 

Both pervading all bodies, and being the 
cauſe of their ſtates of more or leſs ſolidity. 
Theſe, with many other ſimilarities, might 


be conſidered, but enough for the preſent. 


T ſhall now go on to the diſcovering the 
fource of this clement; in doing which 1 muſt 
proceed gradalim, beginning where it is molt 


evident, and tracking it to the fountain- head. 


When we compare a ſtate of life with 
death, we muſt conclude that in life there 
as a power which produced the character- 
iſtic thereof: and as all the viſible parts re- 
main in death, we muſt conclude that the 
power of life was ſome very ſubtile princi- 


| ple, and refided in thoſe parts that remain. 


The nerves that lead to a part capable of 


motion being cut, the motion of the part 
15 


(1 } 


18 preyented, altho all the material ſtimuli 
are applied in their proper quantity, and 


ever. From this it is plain that it is the 


and not the ſtimuli; 3 and as the nerves have 
their prime origin in the brain, it follows 
that they conducted the principle of attrac- 
tion from the brain to the parts of action. 
The next queſtion is, From whence did che 
brain * receive it? 

Whoever conſiders the circulation of the 
blood thro' the brain, doctor Hunter's ar- 
guments for a living principle in the blood, 
abbe Fontana's experiments with poiſons 
applied to the blood, and the next gradati- 
on, cannot but anſwer the queſtion by fay- 
ing that ſome part of the brain ſeparated it 
irom the blood, The cerebellum, from the 
: effect of an irritation upon it, appears to 
have a very full charge of it, and no doubt 
ny * 8 
J. 

h 


ſeparates or receives that principle from the 
blood, and tranſmits it to the nerves. What 


mentioned, are for the ſame purpoſe, I 
would not pretend to ſay, and all, if any, 
I cannot allow; for certainly there are par- 
ticular organs there that ſerve for then 
lelves, and not for ochers. 3 
| Bi 
oe 1 do not ſuppoſe the brain to be a reſervoir of this prin- 
däple in any conſiderable degree, but rather a ſecretory. 


the intention and will are as free to act as 


principle of attraction that is intercepted, 


particular parts, any more than what 1 have 


62 5 


Let us now ſee if the following facts can 
prove from whence the blood received it; 
for ſurely it was not generated there. 
Without conſtantly receiving air into our 
langs we cannot live: from this it is clear 
that we draw ſuch elements therefrom that 
are ſufficient for life; eſpecially as the blood 
1s mild, being compoſed of chyle, and in 
the courſe of à few minutes could not be- 
eome fo acrid as to kill unleſs ventilated; 
therefore it is not by imparting; but receiv- 
ing ſomething, that life is ſuſtained: by re- 
ſpiration. While reſpiration goes on, the 
blood obtains a temperature above the ſur- 
rounding atmoſphere; and the air of expi- 
ration, by Mr. Crawford's experiments, 
contains leſs abſolute heat than before in- 
Apired: hence it is plain that heat is receiv- 
ed by inſpiration. But this alone will not 
ſuppont life, for if an animal be put in a 
bottle that has a given quantity of air, he 
will die in a ſhort time after it has paſſed 
the office of reſpiration, altho' the bottle be 
kept to the temperature he requires; and 
life would always be reſtored in a recent 
cafe of {ſuſpended reſpiration; by applying 
' ſufficient heat, if that was the only ſuſpend- 
ed power, From this ät is plain that ſome- 
thing more tian heatgis derived from the 
air. Animals that have had refpiration 
ſuſpended for ſome time ſhew a loſs of irri- 
i 8 tability, 
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tability; and if reſpiration has been ſuſpend- 
ed even twenty minutes; in a great number 
of caſes (with men) all the artificial ſtimu- 
k-that:could be applied would prove inſuf- 
ficient to excite the ſmall remains of vital 


principle ſufficient for the pur poſeb of life. 
From this again it is evident that more 


chan heat, which is generally allowed to be 


«ſtimulus, is taken from the air. A loſs 
of motion uſually ſucceeds action without 
the loſs of any ſtimuli, which muſt depend 
upon a ſoſs of irritability, and of conſe- 
quence the principle of irritability, is ex- 
hauſtible, and therefore muſt be ſupplied 
from ſome ſource; and where can we look 
for»: ſource, but where concurring. facts 
and reaſon point us? | 20183003 


Various plants ſhew us evident ſndptinis 


| of life, as many of the animal organs; be- 


ing ſubject to a diurnal contraction and 


nocturnal relaxation: and whence! can chey 
procure a vital principle or principle of 
motion, but from the atmoſphere? Air 
ſhews not only an elaſticity ad; circo}um, 


which is a proof of its poſſeſſing a princi- 


ple of repulſion, but alſo an | elaſticity: ad 


centrum, which muſt be an equal probf of 


its poſit eſſing a principle of attraction this 


is evident in its immediately en. itſelf 


as quick as lenpauding e are wich- 


nt Dahn: 3q i! 


drawn 0! 6 Wollt 910013 96h 
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Finally—The death of an animal from 
ſuſpended reſpiration appears, to be purely 
negative, and the few ſymptoms that ac- 
company it are the effect of parts not equal 
or ſynchronous in action, not ſuffering 
equally from the beginning and ſynchro- 
nous, as might in reaſon be expected. From 
tle, conſideration, of theſe things I think it 


may be ſafely concluded that the prin- 


ciple of irritability, which is the principle 
of life, which is a principle of attraction, 
18 ſeparated from the air taken 1 in by inſpi- 
ration. 

Nor does the circumſtance of the air ap- 
05 more denſe and compact after in- 
ſpiration militate againſt its imparting a 
principle of attraction to the blood; for we 
muſt allow that the air poſſelles certain 
quantities (if we allow any) of theſe elc- 
ments; ſuppoſe equal quantities; any pow- 
er then that is capable of ſeparating theſe, 
may Tepatare unequal quantities. This ap- 
Pears to be the caſe with animals, particu- 
larly thoſè of warm temperatures: they de- 
mand a lai ger portion of heat than of vital 
principle. Hence the ſpoliated air retains 
a larger. proportion of attracting. principle 
than e it was taken 1 in. This is further 
proved by the method of renewing air: 
Vegetables, and water require the aſſittance 


of the air to their continuing in a. proper 
57 6 was fate; 


(Ty. 3 
ſtate ; it is evident they abſorb ſome 
principle (beſides heat) and if we allow this 


to be a principle of attraction, which, it is 


evident, plants require, for they are form- 
ed fr om fluid particles made ſolid by ſome 
means, we can eaſily ſee how they ſhould 
renew air; for they render the proportions 
ſomewhat equal again; and ſimilar to what 


we obſerve with rel pect to the oppoſite prin- 


aiple, the ſtate may be changed, viz. the 
air may return with more in a looſe' ſtate, 
and confiderably leſs in an intimate ſtate. 
This is as far as 1 {hall go in the poſiti ve; 
I ſhall now add a probable conjecture. 
As the principle of repulſion, although 
plenteous in the atmoſphere, has its prime 


ſource. from the diurnal luminary, may not 
the moon be a ſource of the principle, of 


attraction ? ? 
Is it not the power of attraction that ſhe 


one while exerts on a part of the globe, f 
and then in her journey relinquiſhes, t that 
produces the tides? Is it not this power 
perpetually in double motion, menſtrual 
and diurnal, together with a motion ſome- 
what ban of our earth towards and 


from a, fountain of an oppoſite principle, 


that cauſes the different ſtates of the wea- 
ther ? Finally, are not two ſuch, powers : 


ſuffcient to produte motion? It is true 
chat! it will be ſomewhat difficult to con- 
ceive 
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ceive how theſe elements can be active, but 
they are fo: and, as I ſuppoſe, in this way; 


the particles of fire, as well as the particles 
of the attractive element, have certain 


boundaries, the one in extent, the other in 


concentration; to each of theſe boundaries 
they would certainly arrive were they per 
ſe, but they are not; being among bodies 
that variouſly affect them, and likewiſe be- 
ing in conſtant. oppoſition to. each other, 
Hence they will (except when they ſo equal- 
ly oppoſe each other in one body as to be- 


come quieſcent) ever be aiming at their 


original boundaries; and hence they will 


ever produce action till they have arrived at 


that point, which they never can do amidſt 
the difterent elements. 
ach aware chat by this time have over- 


run two prevalent doctrines; permit me 
5 therefore to digreſs awhile to take theſe up. 


The firſt 1 is that a certain modification of 


»h the nervous extremities is ſufficient for the 


| purpoſes of motion. 

Ihe ſecond is, that a peculiar modifica- 
, tion of che muſcular fibre renders it ſuſ- 
ceptible of ſtimuli, | | 

| oh thefs I ma y object, 
oo 1. That 68 A peculiarity i is inconceiva- 
ble. Mos, 
2. That the nerves and eng fibres 
are wy complete ſymmetry, after death by 
drowning. 


E 2 
That tying ofa ; nerve could not alter 
lle modification of its extremities, nor the 
1 muſcle. 5 | 4 
That the ner ves and . are no- 
" thjug but. Stoss, inactive e them- 
IS, 


LE” has been objectedd to every göoctrine 


obo held up for the: tranſmiſſion. of 4 fluid 
through the nefyes. ro the muſcles, that the 


ſuppoicd flaid ,was inviſible, and that the 


nerves were deftichte of cavities. If ſuch 


abjections as theſe are allowed, we mult 


dliſhelieve the exiſtence of ſire in the air, 
and the poſfibility of hcat or the electric 


ſpark paſſing through a wire; becauſe the 
{ame objection may be made to theſe. But 


for a further refutation and to put this mat- 
der beyond all doubt, I ſhall quote an ex- 
periment of Bellini, which was repeated 


with un ſucceſs by Dr. Monro. Theſe 


abe! the doctor's words: After opening 


s thorax of a living dog, catch hold 
dot and preſs on both the phrenitig- ner ves 


˖ 


& With the fingers: the, diaphragm ceaſes 


(t 


immediately to contract. Then let go rhe 
* hold of the nerves, ne the mulſey acts 


4 


Ke A gain. Pinch a ſecond 1 tune, the nerve or 
nerves, ſome 1 way above the diaphrag 
habe ave again ceaſes, to act. cep 

de et n hold of the nerve, and with, the 


ny, 


ingers of the other hand firip or. milch 
„ it 
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& it down from the griping fingers towards 
the diaphragm, and the muſcle is made 
* to contract; and for three or four ſuch 
* ftrippings or milchings its action follows 
or obeys the motion of the fingers which 
* ſtrip it down: then it becomes diſobedi- 
ent, and contracts no more, milch as you 


will, unleſs the fingers griping or pinch- 


ing the nerve let go their hold or are re- 
moved higher up upon the nerve, when 


„the muſcle may be made again to con- 
ce + 7 2 | 
tract by ſtripping the nerve down to- 


„%% wards it, &c. 
OF THE MODUS OPERANDI. 


Upon the ſtricteſt examination, the action 
of any part of the ſyſtem appears to conſiſt 
in nothing but contraction and ſubſequent 
inactive relaxation, cauſed by the ceſſation 
of the power that produced contraction. 
The only variation conſiſts in the degree 
and time. As to the degree—l have before 
ſpoke of the cauſes thereof: with reſpect to 
the time—in' thoſe parts | whoſe action the 
animal œconomy cannot difpenſe with for 
any time, the contraction is very ſhort and 
violent, and the relaxation as ſhort; but 
in theſe parts where action can be diſpenſed 
with for ſome time, the contraction laſts 
for hours, and the ſubſequent relaxation 15 


* {erable | 


1 

anſwerable thereto; or there is a compound 
of theſe two, as in the muſcles obedient to 
volition, in which tho' the former motion 
takes place, yet it is unable to continue, 
and therefore comes under the claſs of the 
latter: the gentleneſs of the ſtimuli, and 
ready, equal ſupply of the vital principle, 
is the cauſe of ſo durable a contraction as 
what takes place in the latter. 

As the vital principle is lodged in parts 
unſuitable to motion, and of itſelf paſſes 
but ſlowly to the different parts, it is clear 
that there would be no more than a tri- 
fling, ſteady, and unſuitable contraction 
of thoſe parts where we diſcover very con- 
ſiderable action; unleſs there were ſome 
means of ſoliciting it or bringing it to 
theſe parts very rapidly; the means are, 
the proviſion of certain ſubſtantial, in- 
t animate powers, for that purpoſe, in all 
che parts of involuntary action; and in 
the voluntary, the power of the will 
ſerves that purpoſe. Theſe increaſe the af- 
flux of the vital principle, which is follow- 
ed by an increaſed contraction of the part 
to which it is brought. Therefore theſe 
powers go under the name of ſtimuli. 
Stimuli act different ways to accompliſh 
their end. Of two of their methods I ſhall 
ſpeak in the ſubſequent examples; and of a 
durd 'I ſhall proceed immediately to treat. 
6 iK RI5 5 The 
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The effects of ſtimuli are much more ob- 
vious than the manner by which they pro- 
duce their effect. The effect I have menti- 
oned above: it is to cauſe an increaſed af- 
flux of the vital principle, uſually to the 


part to which the ſtimulus is applied. That 
this is all the action of ſtimuli, and that 


they are no ways conjunct, I think, may 
be readily concluded from diſtenſion prov- 
ing a very effectual ſtimulus, which is a 
mechanical power and oppoſite to contrac- 
tion. In treating of the manner I ſhall call 
in again the laws of an oppoſite power as 
an aſſiſtant, which, from its qualities, are 
more eaſily diſcovered and aſcertained. 

As ſolidity depends upon the quantity of 


che principle of attraction in intimate uni- 


on, and fluidity upon the quantity of an 
oppoſite element, viz. fire, it follows, that 
all bodies, but thoſe at the ſummit of ſo- 


lidity and fluidity, mult pollets both of 


theſe principles. 
But it is obſervable, 3 beſides that 
quantity of fire in bodies which conſtitutes 
their permanent ſtate, there is a ſuper quan- 
tity which: does mot enter into its compoſi- 
on ſo as to obſcure the quality thereof, 
viz. heat. This produces what is called 


their temperatur: with reſpect to this tem- 


Perature if two bodies of different tempe— 
ratures (one of chem being ſufficiently high 
. 10 


wh, > 
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to overbalance the effet of ſurrounding 
powers, or ſurrounding powers being ex- 
cluded) be put together, the minus will ab- 
ſorb from the plus till an equilibrium be 
produced, and in proportion to the degree 
of the plus the minus will abſorb more ra- 
pidly. This is one law. Again—different 


bodies will, at equal chances, receive and 


conduct heat more or leſs rapidly: thus, 
if pieces of different metals and of equal 
lengths and circumferences were placed in 
an equal degree of heat, at the end of one 
minute the heat of each would be found 
different, and the extent that the heat had 
penetrated would alſo be found different; 


the fir{t would be aſcertained by trying the 


degree of heat at the ends immerſed in the 
fire, the laſt by the ends out of the fire. 

Now, as nearly if not quite every body 
that we are acquainted with muſt poſſeſs 
both of theſe elements, viz. of attraction 
and repulſion, and as the above are the ſtates 
and laws of one, it is probable that the 
other has ſimilar ſtates and laws; and the 
facts that every one muſt be acquainted 
with in the operation of thoſe bodies we 
term medicine render it more than pro- 
ba able. ö 

Thus then 1 ee that l is what I 
ſhall term a temperature of attraction as 
well as repulſion around almoſt if not quite 


every 
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every ſubſtance; and this having like laws 


with the above, is the cauſe of their pro- 


ducing the effect we obſerve; and the man- 
ner is, that when one of thoſe bodies is ap- 
plied where there is a higher temperature,“ 
there is immediately an effort to an equili- 
brium. This will appear more plain when 
we conſider that living bodies have large 
quantities of attracting principle in them, 
which is in a very looſe ſtate and ready to 
be drawn oft by any attracting or abſorb- 


ing power; alſo, that the ſtimuli in the ani- 


mal ceconomy that at by their quality, are 
chiefly furniſhed by fluids that have been 
fecreted from the blood; in which procels 


it is proveble that they have not carried that | 


temperature * which the blood muſt neceſ- 
ſarily be endued with, altho' they have be- 
come more denſe. The reaſon of this ſup- 
—_—_ 19; becauſe they have been in ſome 

eaſute cut off from the ſource to which 
che blood is open; and in the flow circula- 
tion which they have undergone they muſt 
have imparted what they had no capacity to 
maintain nor means to ſupply. 

Now when ſuch a fluid is applied to a ſo- 
Id that has a higher temperature, the minus 
will begin to abſorb from the plus; and 
this will increaſe the afflux thither ward. 

which will produce an iucreaſed contraction 
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of the part, if it allows of contraction by 
the force applied. 

With reſpect to the difference of action 
that the different ſtimuli produce, there are 
many reaſons. The capacities of the dif- 
ferent ſolids muſt furniſh a great variety of 
temperatures. 2. Every part will have a dif- 
ferent diſpoſition to give out its temperature 
in a longer or ſhorter time. 3. The quan- 
tity of a minus applied. 4. The degree of 
power of abſorbing that the minus poſſeſſes; 
and, 5. The time it may take to abſorb. 
Theſe, together with combinations of ſome 
of the above five cauſes, will be ſufficient 
to account for the diverſity of actions. The 
next · thing to be conſidered is action itſelf; 
to elucidate which 1 ſhall give two exam- 
ples as promiſed, one of 1involun:ary, the 
other of voluntary motion; and if theſe 
can be made plain, I ſhall ſuppoſe that at 
will comprehend the chief circumſtances 
that take place in the action of every order 
part of the ſyſtem. n 


EXAMPLE I. 
OF ARTERIAL MOTION OR ACTION. 
The arteries are made up of three coats; 
one external, whole fibres run quaquaver- 


lum; a middle, muſcular coat, whoſe. 
| fibres 
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ſihres are circular, and well adapted to leſ- 
ſen the circle they form; and an internal 
ſmeoth coat, very fine and denſe, / meceflary 
to contain the blood with which tf is filled. 
The nerves that ſupply che arteries are con- 
ſidderable; they run along the ſurface, and 
are loſt in the external eat. iS ms 1 

If we examine anf artery, wenſhall find 
that it has a great — of conſtituent claſ- 
ticity both in reſtoring itſelf When che ca- 
vity is enlarged, and when tlie artery is 

extended in length. Its very probable, 
that the vital principle with which-t/ is fur- 
niſhed does nothing more than to; increale 
this property, only that the inherent power 
of elaſticity is fixed, whereas I ſuppele the 
vital principle to be capable of change, as 
I hall endeavour to ſhow. hereafter. As the 
nerves are the conductors of the vital prin- 
ciple, to the muſcles and parts of action, 
8 is little doubt but that every muſcular 
fibre has, a nervous fibre or ſpring attached 
to e as motion in other parts is a very 
c fecual means to produce, a ſupply of the 
bre pes Ph) ae n lee that 
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The fibres that run 1 are very _ 

+ -: M2 :d with, e sene Which bare very ob- 
able 


and for this rcaſon: t? eirculars, bayc te 

dle ene third if not dere, a a Hart Wit much force; 
ar 0 the others have müch 1efs' force” th exert, fd 
not abere one tenth perhaps td contract. 


1 

the action of the arteries, by perpetually 
ſtraining and thus decapacitating the nerves 
that ſupply them, is the means of keeping 
up an afflux of this principle: it is alſo 
probable, as the muſcular fibres have leſs 
of this principle than the ner ves, chat they 
exert an attraction for it or aim at an equi- 
libruumy and thus PRES Ake it from 

the ner ves 
If we examine the Aten of he" arteries; 
we thall find them perfectly correſpond with 
their elaſtic capacities: thus, the arteries 'are | 
pathvely enlarged and paffrvely lengthened; 


but they are ee, contracted and active- 
ly fhnortened. 


0 As to the lengtbeuing and Masten of 
as the arteries, there has been little attention 
he paid to it; but, upon a ſtrict Ener 


it muſt be very confiderable. 218 22" 
To prove this I may obſerve, that at each 
ſyſtole of the heart the arteries rebeive' -the 
full of the ventricles, and at each contracs 
tion of the arteries ſo much and no More 1s 
propelled into the veins; for if any more 
was propelled, the arteries would get emp- 
ty. Upon a moderate calculation, the ar- 
teries contract one third of their ſize from 
the — of mean aner! 5 nor, if 


- 


A 
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What then n becomes of che blood? The 
arteries were full in their utmoſt diſtenfion, 
and at their greateſt contraction the blood 
remains no more condenſed! Surely any 
perſon would anfwer, that the ſtream muſt 
be lengthened to compenſate for the loſs of 
circumference. As we cannot ſuppoſe the 
afflux of the vital principle to be equal to 
the degree and celerity of contraction we 
obſerve in the arteries, nor that it can be 
exhauſted ſo quickly as we obſerve a relax- 
ation to take place, I will venture to aſſert, 
that the action is aided by the movement of 
cke principle of attraction from one coat of 
them to another: and thus the exceſs of acti- 
on in one part is ſupported by a deficiency 
in the other: this is made plain by obſerving, 
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that the artery 1s extended whillt it 1s con- 


time, 


tracted, that is, an active and paſſive ſtate go 
together, and vice verſa; whereas if it was 
general effort which would be the effect of 
A general effuſion into the artery, it would 
contract and attract or ſhorten at the ſame 


How this change of motion in the 


acting Power is produced 1 hall no at- 
tempt to explain. 


may premiſe that nature, by giving tle 
heart and arteries different nerves for ſup- 


ly, has taken care to provide againſt 2 


arc 409970 Which” would, Not an- 
wer. 22 
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X. 


Between 
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Between, the limits of diſtenſion and con= 
traction in the diameters of the, arteries 
there is a neutral point Which is of no 
duration; at this juncture the arteries are 
about half attracted, that is, they have 
ſhortened to about the POINT of their in- 
herent ſpring; but they ſtill rapidly attract 
themſelves by the vital principle that has 
been, effuſed into the fibres that run longi- 
tudinally, _ 

At that, particular point which I have 
een ſpeaking of, the ventricles of the heart 
diſcharge their. contents into the' arteries, 
which mechanically diſtends them whilſt 
they are ſhortening; as the arteries are al- 
ways full, this addition muſt confiderably 
affect them, eſpecially as it muſt cauſe, be- 
fide the diſtenſion, a conſiderable morion of 
the blood already in the arteries ; ; and this, 
together with a mare effectual diſtenſion, 
proceeding from the column of blood being 
made ſhorter by the attraction or ſhortening 
of the arteries, would prove a very efſectual 
diſtenſion to the circular fibres ;, each of 
which having a nerve, and theſe nerves, 
like other ſolids, being unable to retain 
the vital principle whilſt thus agitated, 
would impart it to the contiguous minus 
fibres, (only with greater readineſs, as that 
is their office) and juſt about the time that 
ihe external coat had given up its Plas to 
weel ß 1957 l theſe 
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theſe fibres. By this addition ang infuſion 
of attracting principle the circular fibres 
would be conſiderably ſhortened ſo as to 
make the contraction of the artery, and at 
the ſame time lengthen the column of blood 
fo as to make a paſſive extenſion; The ef- 
fect of this would be, that the column of 
blood, being leflened in its diameter and 
quantity, would ceaſe to diſtend, and the 
extenſion would diſtract every longitudinal 


fibre ſo as to bring about an effuſion into 


them for their attraction; whilſt the circu- 
lars would be giving back 'i in turn their plus 
to the longitudinals: this would cauſe an 
effectual attraction of the artery, in doing 
vrhich it would paſs over the point I began 
at, where the blood was br en oy the 
heart i into We arteries. 
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pr Fan ACTION, 
> Tn 5 chiefly pebforined? in the tuſbles of 
he Ectretnities : with reſpect to the muſcles 
it may be obſerved, char what is called che 
belly of che muſe is the molt delicate and 
opel part f it; the extremity or extremities 
peing condenſed into-a more and more com- 
Pact fort as it or they advance to the piace 
of infertion'; alſo, that the muſcles contain 
a very 


Part moſt capable of contracting 187 5 5 is 
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a very large portion of blood which diſtends 
them conſiderably, and that they are well 
ſupplied with nerves. By the conſtant diſ- 
tenſion and motion of the blood there is a 
conſtant ſupply, of vital principle to the 
muſcles, which keeps them in, a, ſtate of 


ordinary contraction or readineſs for extra- 


ordinary action; which is performed at 
pleaſure in the following manner: the 
will, one of the animal powers, as I have 
ſuppoſed, is diffuſed! throughout every part; 
in chis diffuſed ſtate it can only act flightly 
on the medium, iz. the parts of voluntary 
motion; and act none at all on parts that 


are not mediums. As it is an active power 


of ſelf-exertion, we may ſuppoſe it to be 
of ſelf- motion; therefore, whenever, 1628 
the intention, a collection or concentration 
to a ſufficient quantity is made to the deſ- 


tined part; and the effect is anſwerable to 


the ſtimulus. This concentration or accu- 
mulation is pretty evident; becauſe we can- 


not ſuppoſe any more acting power taken 


generally into the body at the time of the 
exertion than before; and becauſe, We. are 
able to raiſe nearly as much with anf, fide 
of our body as we can with bot. 


When by the means, of the will. exerting 


iefall.; in the mulcle,. a a larger Anantity 


nervous Principles, diſcharged into it 


the 


TY 


the belly) will contract and draw the ends 
of the muſcle towards each other, if the 

be not fixed; and the muſcle will be upon 
the whole much condenſed; “ by which 
means a quantity of the blood will be forced 
out, and the muſcle become more; inſenſi- 
ble f to what is left; and now if the will 
is not exerted more and more, the muſcle 
begins to relax from want of ordinary ſti- 


mulus (the diſtenſion of the blood) and waſt- 


ing of the vital principle. But in general, 
the exertion of the will then ceaſes there 
and is applied to another muſcle; this is 
uſually called the antagoniſt; and as in 
many caſes there is a communication, it is 
probable that the action of the antagoniſt is 
much aided by the vital principle of the 
other. This other then is in a perfect ſtate 
of relaxation, at which time it is filled with 
blood again (the ordinary ſtimulus) and 
becomes ready for another action, which 
completes voluntary motion. 
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Perhaps a queſtion might be aſked, why the belly of 
the muſcle ſwells under the exertion of an attracting 
principle? To this I anſwer, that, from the diſpoſition 
of che muſcular fibres, the attracting principle exerts its 
chief fore in the direction of the fibres, and the mu: 
Rane always full of blood, the diſpoſition of the 
5 ing 
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blood will be altered ſo as to, diſtend the ſides of the 
muſcle; which nevertheleſe becomes very hard and firm. 
F See the paragraph on ſuſceptibility. 
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„Ves. tut whole our i dofrine chiefly e con- 
fiſts 1 in theſe particulars, viz. 

I. That lite is nothing but the principle 
of motion in animals. 

II. That this principle is the ſole agent 
of all our actions. 

III. That, as all our actions conſiſt in 
contractions, varying only in degree and 
duration, this principle muſt be a rien 
or element of attraction. 

IV. That ſtimuli have no conjunct power 
in producing theſe e r which may be 


0 proved various ways. 1. From their na- 
de ture. 2. From diſtenſion proving a very 
ch effectual ſtimulus, in which there is no im- 
ad parting of power, but an oppolition to 
ch contraction; and this laſting after that is 
** 

. That the effects uf all ſtimuli are 1 
IT 184 which is, to bring the vital princi- 
ah ple to the parts ſuited to action; and that 
2 they do it—by decapacitating the containing 


parts, the nerves; as diſtenſion by being 
minus, and thus abſtracting the principle 
mul of attraction towards them; like a cold bo- 
{ the d 

che dy applied to a hot one; as epipaſtics, which 
\ firm- have no Alen o en bodies, Scr. 


VI. | That 


ſition 
ts Its 
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VI. That this principle of attraction is 
taken from the decompoſed air, and receiv- 
ed by the blood at the lungs, in the ſame 
manner and from the {ame cauſe as heat, 
viz, becauſe the blood is minus. 

VII. That ir is ſeparated from the blood 
by the brain; the cerebrum receiving ſuch 
quantities as are neceffary for the action of 
the mental faculties, to molt of which it is 
a medium ; and the cerebellum receiving 
the reſt for the ſupplies of the body. 

VIII. That this principle could produce 
no efforts in the blood, becauſe the blood 
could not approximate; nor any more than 
tenſion in the nerves, becauſe their form 
and ſlendernefs would obli ge this principle 
to paſs in ftreams. 

IX. That a principle of attraction is ne- 
ceſſary and ſufficient to preſerve the body 
from putrefaction, as this conſiſts in diſſo- 
lution and the evolution of its principle of 
unity being extracted whilſt there are no 
ſupplies. 

X. That the facniltich of the ſoul are not 
confined to the head, which there is no ne- 
ceſſity to ſuppoſe, for the compoſition of a 
muſcle or membrane is of the ſame origin 
as that of the brain, and therefore as fit for 
a medium; the ty ving of a nerve being no 
proof that the will is detached from the 


brain by that nerve, any more than 3t 15 3 
proof 
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proof of ſenſation reſiding in the brain; for 
in both caſes the vital principle, by the ex- 
iſtence of Which we diſcover all 'our faculs 


r 


XII. That the atmoſphere being minus to 
the body muſt draw off 'this principle as it 
ere Bhat 55920 0010 202. AT IONS 08 

And, finally, that fimplicity, eaſy con- 
ception, and numerous concurring proofs 
add greatly to the probability of this theory, 
which I now ſubmit to the examination of 
the candid and ſagacious, concluding that 
have offered nothing but what ſeemed to 
me more probable than any thing beſide, 
and what is the fruit of an impartial ſtudy. 
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